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&s ssr.siv.Uy cH« j*r«*s«y« b*o« £'oxx#, *> 

«;« ««*«Tib«i. JTtw***** for the pr«ji«»eJ» 


i^tersstiiig «ys i io;= pro srt 

According to one featyr* af tho prs 


n o s at 


ar»«p sns t,h;-:. e*vrft:;po;;d.ir..g i^idar.* /4>S"b7 pyridiae-S ..-oxides ^k* 
thereof avid scld addition sa'i.vt tfesrsed' , 

Acfcor&i.ig to a«oti<<?;-> f«&?ars of r.he :■ ^ <nv. there is si; 


-j.>\«>ti!Sjr.V 
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v. % s ; ; 5 , : v v ^ R vo ^ os bojo«:0obofooe dsf i.ried; 

H, represents a hydrogen atom, m alky A- group optionally 
substituted by s Ssydiri»i:y s phmyl* 'khmt^xy^^yl s dio.lky}&:ooLoo s piperi&iKO 
«orpboIlKsi 3 ^sethylpiporosi'io or 4--pher;yI|:d]ser : ^ij!3 yrvOi.Pf or a por^yi 
grarrp 0;sti<!i>;i.l.ly -.-sh i by a bouo;geo 00:0® or by ono or vvs; ioetkoxy 
groupo, vhoroby osoh of + o above ixeotiooed oibyl or olkosy yreopo cro;t«ir: 


thereof &x& phamaceutit i re» ■> - ^ ^ ^ 

>oor>Hoeo ;ii!;hor{ - 

(;.=.} ■. -as ; :. > of tb.S i'CTKila: 



wh«r<sin i,s as harsnab«for« dafinad a«d Y r<spra;;ar5ts a g.vo?jp of ths forau.U 
R,f«K, whersslB R., As as >«reiR;:- : -r. vv« . vUh a coaviousva of X-h-3 forrsuJs 

* / ¥ 

(HI) 

wher«ta Rj, » 2 *»3 8, ; tix» as hsrsiat»£ora defia&d and X *epr*s«a? * v 5 : 
< i >xj x lit o a*b xyi o up, or ftmctioswil o, ^v*-> n * •> 

Cb3 5 


--a 


' ^ ^ < c ex* Lag * &»se of feraala I ob*aia*d 


Preferred compounds; according to the inversion 
by virtue of their particular iy favourable physiological 
properties ar« those (wherein R., , H., aud »«. represent 


tasthoxy, ethoxy, alkyithio, alky 1 so.l tiny I , o lo 

fcox\ <oxy, thiotaox 4~ 

i-i tl.\ x p . r e- ^ * \ t io lUw, 4»phe«ylpiperasinosJ kfxxy or 
% s v s j v x v i «ach aikyl group 

; mi iv;s tresi - > N 3 carbon accc&s &nd each alkoxy group 
contains 2 or 3 -> ^ atosss )s:nd physiologically 

compatible acid addition salts thereof . Particularly 
preferred are the following coaspotKidss- 

2~ ( 2 > 4~0ia«sfchoxy - pheny 1 ) - 1 H~ iaddaao [ 4 e 5~b ] pyr id ise 
and physic logically compatible acid addition saifca thereof » 

2 - < 2-Me thoxy ~ 4-TSiathy Isaer cspt o- pheny 1 > - 1H- italdaso- 
[4»5~b] pyridine and physiologically compatible acid 
addition salts thereof, 

2 - C 2 «>?>2tboxy--4-methylsulB.xs5fl-ghs!. , syI) IH-isddaao 
- Mm© and physiologically compatible acid 

ddi • SJalt: U roof ,. 

,»;>\t^ xy -~ 4-sae thy l~ph«»y I ) ~ 1 H» imidaso [ 4 5 5 » b } 
pyridine and physiologically -:-:vi:v\ lole acid addition 


tmtmz 

salts thereof. 

2~( 2«Methoxy-r>-saethy I^ercApto-- phenyl }~ IH- isvddsao 

addition salts; thereof, and 

pyridine and physiologically compatible? acid addition) 
salts thereof. 

- s general fortmsla I and isomer 


which processes constitute further features of the 
invention :~ 

*) Reaction of a compound o£ formula 

(II) 


s groyp of f omnia R^NH- (wherein E, is as hereinbefore 
defined} J with & compound of formula 


R 3 

(wherein 8, 1, are as hereinbefore defined and X 
" ep^ a tarfeoxyl f chiocarboxyl or di;-.hioc.« rrboxy i. 


group) or a iarsc £.ioa?,.l csrivat: ivz thm-eot. < tor example 
an acid naiHe, aanydr ids. , c;;::cr sr «rlbo«s!.er j ard 
b) 


(wherein 9, is as; hereinbefore defined sad Y rapres; 
a halogen stoat) with a compound of foraula 



( where its R, to R A are && hereinbefore defined a»d K 

R, is &s hereinbe£"c3res defined) which is dsri-?«d tram a 
carboxyl .> thioarboxyl or dit&iocerboxyl group, for example 
a nisrii« , amide , atntdo eater, iroido thioasfcer, inside 
halide'or a»i4i»e group], 

Irs each case the reaction is preferably carried out 
Irs the pr«$eao« of s solvent, suitable solvents inclnrfissg 
for exssmpi® kerosene, pyridlue, glycol , toluene, acetone, 
diachylons glycol and triethylaKiine. However th« 
reaction soay also be performed in the absence oS s solvent 
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a s- ; - d by ;:bf 

reactivity- of the group X in the >:a:aopaaad of fame la 

. -20 to ohaC, If desired the re» 

5 act ion "v-y be a£s:ee;:ed in Lha presence of a« -acid 

binding agent, :a.ieb ;a; pyridine or tr lathy uaaiae . er 
in idle pia;>aaa--.e of 3 c;- a:; I yi: ic qaantity of .so acid, 
aae.h «r; a- aoineresa if onla ecid, or in fda; preseason of 
a % lori<Se or 

a> thionyl chloride. 

If for : ->.::0:a; o compound of ' oreadta III -ahereia X 
NO , ^ ^ - ■> 

If eonaojoiaatly carried o«o in the presence of phaa&harus 
aaychiaaido or tbiaayi chloride, if desired in toe presence 
15 ^1 ^ i.^'S. it . - ,,a:>c ! v a.- a- - evrid ua- -a- faUti>\!- 
aicina, paefarabiy aC e asperatoroc faa-a ~,hh : C up Co the 
holding point of the s:dv{;;;i; :.oo.o . & ,g„ St. 120 "C. 

r- * a nitrite groap is asea , ;:he reaction is 
20 eoaaaaieaaiy performed in tha aresaaca of a catalytic 

lie acid, 

prafarabiy at ceraoe rat urea froa i. 20 to ISO'Tp sag, at 
i.60 "C , optionally ia too prsseoee of a aoi.vaat . 


If for example ft compound of formula IT! wherein X 
represents a thioenid* group is used, the react tots is 

5 x i mi. i the 88««c« of a solvent, such 

ss glycol, and preferably 
5 150 "C, e,g at 130 °C, 

U a coospound of formula II wherein Y represents a 
halogen atosi, e„g, a chlorine atom is need, the reaction 
is preferably carried via N « orresp 
which is cyclizad at elevated temperatures f e.g.. at 
10 temperatures front 100 to 200 *C, optionally without previous 
isolation. 

The compounds of general fonatila I and isomers thereof 
of general foraaila la containing a reactive halogen stmx 
obtained according to the processes of the present ieveafcion 
15 «wy» if. desired, be subsequently converted into the 

of general formula X end isosaerss thereof of general formula 
la containing reactive hydrogen atoms, may if desired be 
subsequently alkylated by ssaans of an alkylating agent in 

In addition a compound of formula X or an isomer 
thereof si foMSttla la stay if desired he converted into the 


corresponding H-oxide, 8 -oxide ox S,S-o:xIds cosspcaaid by 
at*««s of an o* id la lag agsnt. Finally a coa^ouod ot 
fort sis 5 or f thsrsof s s s wy ii 

dssirsd bo converted into an acid addition salt thereof, 
5 5.r?--. ^ , \5 i- - - ^ I - N 

salt. Suita3>l« acids include for oxampla hydrochloric 
acid, hrdrobrosdc acid, sulfuric ocid, lactic acid, citric 
acid, tartaric acid, naleie acid aud lu;saria acid. 

10 * > x literature, 

or fchay assay be prepared accoxdia* to known **©c»8*«» (••• 
Exaiaplffs). 



13 la in gm*xal aha* v&iuabi* pharmacological properties f 

those which have baexi tasted s&owisg aspaeially an activity 

•>* blood-pnsssnre, a positive inotropic activity, an 
antiulcus activity, a platiat aggregation isshifciting affect 
and a prolonging activity ass tha bleed lag time, 

20 «te following coapmmds have been tested with respect 

to certain of their felclaglcai activities* 
k « 2- <2 t 4-0ijaetho J cy~phanyl>-lH-imida2or 4, 5~b1pyridi«e 
hydrochloride 


tm*4 

s - : :^ : ^ - ^ ^ s v ,^ -, ^ ^ v v ^ 

isaidaso-f 4,5-t>]pyridi»« hydrochloride, 
C - 2 - ( 2 ~Methoxy-A~»ethy lacreapto~plumy i > - X H-- 1?>. id&so 
* bjpy; vj b> cV.:.< 

[ 4 f 5-b j pyridine hydxoekl oride , 

fayrochXoride 

10 pyridine hydrochloride 

pyridine hydrochloride , 

H - 2»<2»E&fc»3s.y«4^ethyl»pheByi)-iH-iiiiidaao[4 } »-h] 
pyx id tee hydrochloride , 



s. e.y! N *IM a^das©E4,5~b]|syridi»« hydrochloride 

L Fositiv* inotropic activity in the isolated auricle of 

Uoiafc** auricles of g»i»ea~pigs v*r* put into an ©rg«« bath 
og LOO »i, The bath has been filled with a fcyrode soi»U«R 


» 10 - 


vturs »£ 30°C, The tyxnde solution was 



10 The following Table gives ths rasttlfcs* 

table? .x 


57.0 
17.5 
10,3 
40,9 
50.2 
33.9 

21.4 
11. A 


- n - 


Cat wre n&rcotlswsd with sag/kg of pentobarbital-- 
sodium l.v. A plastic catheter was introduced <nv; the 
arteria femoral is and ixJto th® left ventricle or she 
hsart a steal 
car otds. With ! 
F23 AA a«d P23 Dc, the j 
pressure in the left ventricle was registered continuously. 
From the wntricl«»prsssure~c»rvss , the contract ility 
parameters dp/dt^ and V cg ware continuously < 

fxcm 

a tachograph. In addition, the WB was registered in the 
XI derivation. 

All registrations were effected on a Brush-direct- 
writer . The eubstaaMMi were in j acted aver a vena cannula 
into the sfssta £ eraoralis „ At least throe, cats were used 

The fallowing Table gives the results i 
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. o C f^O OT> oo 


^ ? » SR *-$ $u 


£8 otrs o«p Otfs on o*s o«> 

S S 4 4 4 4 4 4 4- 4 4 4 4 4 f I 4 4 


S^O mO S^O SAO UNO «ftO 1AO lAO !AO *HO 


104&5O2 

dona of the compounds showed any toxic side effects 
using aha dostss applied. 

According to yet a further festur* of. the present 
Invention there are provided pharmaceutical ceaaposit iaas 
S comprising as active ingredient at iaaxt one twsxp&md of 

formula I or ieomar thereof of forno.tla la or physclogi- 
caUy compatible acid addition Salt thereof in association 
with a pharmaceutical carries: or axcipdssat , 

The compositions stay for eaasspifc ho presented in a 
10 forr; suitable for oral, rectal c* gatr<^t ^ 

1 " v N ^™i-h ^> ^o, ^-w . o a m.r r t loss tsay 
be solid or li^alci atxd sasy t&Sce ths fsrsn ef tablets, coatad 
ta? :ts or drops, s or 

13 For parenteral aamislstrafcian the carrier may ba a 

par«nt«r\oiiv acceptable iau id , snch as sterile watar or 

U oil, ar&ahis ©31 « cooo-inac 

in ampoules, for rectal administration compositions i;;ay 
take the fer:;s > snnnositor lee , toe carrier ooe^prisiog a 

20 s x > 

35 to 200 preferably frow 30 to 100 sag, of activa 
Ingredient . 


±041508 

preparations of compounds according to th« invention aad 
of |>hsr«<ac©ufcieAl compositions cov:;: ; - : i>: Lxu: ths same. 
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2 "^^:liSSa - s Ms* 

54.5 g of 2 s 3-di«jain<spyridi«ffi and 91,1 g est 2,4- 

'x u ox I - x > ri ed nc ,0. 3 5 

email wwanJ to 15<X »3 o* phosphorus o*ycbiorid< whilst 
stirring. Afterwards, th<& ed.xture was r«f iwxed tor 2 hours, 
y< > distilled off in vacuo. 

acid arid the solid prodofct obtained was suction filfce**4 

and recryst&Hised from water. 

Yield: 121 z <§!>% of theory), 5 238*C 



360 sag of 2 ( 4»dimstho3syhe»soic acid «» 
dissolved in 2 ml of pyridine and a solution of 220 t% of 
2 s 3~41a®l»opyri4in« in 2 ml of pyridine was added, wh*r«- 
upon the corresponding salt precipitated out. Whilst 


mmmm 

stirring and icsi-coohi.ug, , 0.38 s&l as: phosphorus 
csychhr.-ri.da v. u * - c ' r.i.xt ur<? ws.;s stirr- 

ed for a hr«ir hour at 0*C «od 1 hour at room 
teBip«r; : rt.or>?., ;hfc^o<iasat3y the excess of pyridine was 
renewed v vacuo and the residue wis dissolved by adding 
* d« ;s atid. Che mixt are * ev. 

with sodluai hydroxide solution and extracted with ethyl 
acetate Ths achyi. acetate Layer was evaporated , the 
residue vas treated wish a m&Xl aaaati ty of £h hydrochloric 

H*p. J 2:38 to 239 °C. 



diaa>itt«f>y*icliK«, 2 ,4~di««tho-«yb«K«oic acid and thicmyl 
■chlortde. 

M.p.i 23B to 23<hh:y 


~ 1? » 



900 tag of 2 ,i 

into the acid chloride by heatiag Ik a mixtwe* of 3 ml of 
bensieae and 2 ml of thionyl chloride. Sufasaqixerttly , the 


\ ^ > n 3 « solution was 

dropped into a solution of 550 sag of 2 ,3-diaBirwjfyridine 
lb 5 ad of pyuidim whilst stirring, Afterwards, th* 
mixture was h«*fcad for a short time at 60*C, then cooled 
*, and 0.9 ml of ph*>«j>h«Mftts cwjrehltwide 


for & further 3 hour* at room temperatur* , 2» hydrochloric 
acid **s *dd»d. The a&xture was then neutr»lli»«d and 
extracted with sthyl acetata. The ethyl acetate layers 
were evaporated and a small quantity of 2S hydrochloric, 
sold w added to the residue. The crystals which 
precipitated « suction filtered and recxy«t«LU**d 
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Hvp.s 2.V/ to :> iS'C, 


hydrochloric 


530 jag of 2 ,4-diawthoxyfeenaolc acid we 
into the acid chloride analogously to Ejc&ssple 4 and this 
acid ehlerids «s dissolved la I ml of benx«n«. The 
solution obtained wt* <teoj»wt«« to a iaixtura of 440 r 

of 2 ,3»di«saitio-pyri41a* , 3 ml of pyridine aad 2 ml el 


acid - v &cstaUt, Fly <s 


Ui.p. t 172 to 174"C. 
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h > ^^l)l.^thoxy>pheayl^l t — , _ ^ ; m 

pyridiae hydrochloride wer« dissolved in 2 ml est pyridine. 
0,2 ml of phosphorus escychlctride were dre^,v m\ 

v v \ N -VUirO. (Kit ,C X 

wssts pour*d inm v tv arid worked - «rcus logously to 

Exsaapl* 4, 

M.p.i 237 to 238*C. 

>.};,;: id$Lj> 

pyridine hydrochloride were h*afc*d for 5 ainutes at 200 - 
210*C* The mixture was treated with a mall quantity of 
2* hydrochloric acid, asd the precipitate was filtered 
e»d r*£rystaili«*d from w&ter* 
H.p.s 23? to 238»C. 


ZxasiflB 7 

155 sag of 2~»adao«3~{2 5 4~4i«i«tlwxyb«0«oyl~aasi«o>- 

U x Nv «x ^x % xx "> 2 

of glycol. Tag stixt-urs thon diiatad yk.ft 
naataaR'sad , extracted valt.h s;thyl acetate and paoeasss.-d 

> \5V^ 4. 
K.j>« i 2-38 to 23S«€x. 
.aaSda,.! 

5,45 g of 2,3~dt^l««pyria.in« wre ad<1aa In ssmll 
mvmf to ISO »1 a£ phosphorus oxyehlorid« %Mlst 
itlvvixk &nd 9,81 g of m&fchyl 2 ^-di^ho^bsnsimts v«r« 
alTO added dxopwlss, Th® adxture ssas then ^e&tsd at 120*6* 
Aftsr two hours fcfce «*ce*s »£ ^hos^horus oxyoMorido 
evaporated in vweue, th« residua was digested with 2N 
ac d ss« t ^ s» >rod < o1>t«i»*d «M 
auttlim filtered *Bri rac.xystAiii*od: frt*a *safcer» 
M».p.j 238 to 2.39 °C, 


1X14 1. 

0,5 ;•>>.;. o f s-orphoXitte we t*- : add^d whilst birring to 
470 sag of 2 ,4«airaethoiQrben*©yi chloride in 6 ml of tolu«««. 
After 20 minutes the toluene evapo rated s -:'be :• &.;<. 

U tic acid and this mixture 
was extracted with ethyl acetate. After washing the 
ethyl acetate layer with sodium bicarbonate solution and 

«s«>rpheii«« was obtained as oil* This oil was dissolved 

added and finally i w.1 of phosphorus oxychlorid* was added 
drepwise Allst stirring and ic*-cooiing. After stirring 
far 5 hours at 0°C, ice-water *»$ added, the mixture was 
mad* alkaline with conc*ntr*t*d asraonia, heated cor « 
short tk&a an the steam bath and axtractad ^ith ethyl 
acetata. The ethyl acetate was removed, and the residue 
obtained wm treated with 2» hydrochloric acid, suction 


22 - 


filtered and rscrvst&Hissd frost 
M.p,! 238 e C, 

\ ^ ^ 

300 mg of: 2^-dixmthoi(yb«iusayl-(4»Ghloro-anilide> 
«md 310 of 2 >$~4i4mlw>pyvtMrm wer« m±x#A arsd added is 
small as&eunts So 3 sal o£ phosphorus oxychloride whilst 
stirring. Afterwards the mixture was refluxed for 8 hews, 
the phosphorus oxy-c.hlari.de -was removed in vacuo , the 
residue ws triturated with 2?? hydrochloric scid toad fch« 
solid product obtained w&s suction filtered and recrjrstai- 
liasfcd frm water, 
M,j>« j £3? to 238°C. 



i« 8 wixtws of 5 sal of bensene and 2 asl of fchionyl 
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tmmm 

ch.lorj.dfe v*ar« r>if lu&sd Has 'i hours. Aitex the \s r* 

Md Mm «vap*>rsted f.« crude i,4-«M«e«*y 

> * ^ <. " 3 > \ 

th« s > 

^iKopyriditis in 1.0 tsl of itfapvtipanc 1 , Tbs sdxtars was 
h&atad for 10 s&imsfcfeS ■ «t '?0""C, Th?: ^\ 

1 x <sph«w *\ < )~amidirae': 

hydrochloride «hioh fiwmrt v»* »ofc. IsoIsfcesS: hxst w*» 
dissolved Ift 20 aai glycol *£fc*3* ctftoviag Kb* •£•*•» 

^ v 5 } «. n 5 U3C« < 

for 10 aimtes, Subsequently, we*** was added t the fixture 

with fethyl acefc«fc® *o4 up &ss dft*cx£fa«d In Sxampte 4, 

23? 23S*C, 

d *thoxyb \ 
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gather and heated for 3% hi 
at 160»C. The product was triturated with dilute 
id ethyl - tas - mi thi - ois ■: roduct h< 


! with & . 5 \ o 
of 2N hydrochloric, acid, the product crystallised out fr 


M,p,s 23? to 238 °C. 


2- (3 ,4 ^TeisMXSmvh^ f 5-b Widltm 

3.4 g of p~tolu«t»e«ttlf0nic acid tnonohydsat* at 
IS sal of Imuim were heated at X20*C until all the 1 
had evaporated. Subsequently 1,1 g of 2,'. 
and 2 g of S^S-trlttisfchoxybaasoyi nltrlla were added e»d 
the S5ixtu.ro Mts hsatad for 2 hoors at X50 a C, After 
cooling , «ter was added * fch* a&xture was extracted with 
ethyl acetate, the afchyl acot&te layers were washed with 
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h mixfctir* of 4,2 g of 3,4, S~ fcrlmethoxybftazoiG acid 
^ L2 g of «di Uiopyri* - was « luxed fox 2 sua 
in 40 j8l of pkosphoxus w^hlorid* . Subsequently ttw 
exs«ss of jshosphotrus asyeM«rid« «« distilled off, 
water was added to th& residue *»d th* preelad taxed solid 
pros-act sss suction filcsred. Ths ^Aswt was fH»*«lved 
in hot «ad« altoll»e w:ith aeaesatratsd -matadmp «nd 

fchft pwipitafc* was suction filtexud and r&^st&iiisad 
■trm a ssx-,all <fu&«fcity of isopropawoX. 
*M?.» 22S to 22* *C. 

Ay&xtosa* M 10 $: b£ 2 : ,^di^fc^l>«&*«ld«byds » 10 g 
* g a J sulfur was h«M id * i30°< fa 
sr.s <*.-vd 3 | dissolved in 300 mi <*£ ho* 


mm 


the pr*v. 



mixture p*>tsrad osi ice-water* section filtered * 


15a fr» 12.2 g of 



. worpholide and 2.1 s>: M «echyl Loo i<ki 
Ik 100 ml of &«®to«6, 
M.p.c lSl'C. 

1,84 g of S-mfchyl-4«liydi!owy~thiob«»«yl wocpfeoHd* 
iodida wre he&tso for 20 miwfces at !30*C with 1.1 g of 
2 ,3-diminapyrldlKUi ia 3D sal of glycol, She product 
precipitated *&dlst coolly *od was dissolved in sodium 
hydr»xi<3« solution sc<! repr«cipit*t«4 with «n acid, 
Attalysisj C»lcttUfc«ds 65.07% C 5.m H 16.4615 M 
Found; 63.90% C 5,18% 8 16.47% H 
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mmmm 





21.9 g of 2-hydr^«4«^tb&xy-b*REoyI morpbc4ick 
were dissolved Ik 200 ad. os: aim*thyl£&masrd4* Ll.2 g 
of pefcassium t*rt «~but»xidie wsw ^ddsd. After she vjhoio 
^fadbefe had dissolved, 50 g <*£ l-chIos»~3»b*s>«s»prdp^e 
**** &MM sad t&s Mxfcu?© sass heats*! fear 2 tews *fc 130*0, 
Subs*qm«tly f;W Mxtittre w ev^pp^t«d i» vacuo, eh« 
x**i4u* ws ir$ *t%X assets, tm& th& soiufcias 

was v*»fe » , x x x*d U Lcs 


fc) 2~[4»SS«fch«xy"2~<3~obl<s^^ 
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prc-cipit.st.ed * cthersml hydrochloric scich 
U.p.t I9S«C (deem?) . 


1 ]-lH~: 


23,7 g of 2-hydroay- 
33,6 § of potassium t«rt . -butoxide and 37.4 g of «thyl«n» 
fer«aohy<tei« v*sr<s heated in 100 ml of dijaatfeyiforiBaraide for 
6 hours at 120°C. After evaporation In s 
was dissolved in chloroform and th* solution was washed 
with sodiUift hydsroxid* solution assd water and ev&par&fced, 


b) 2-[* 
i^±]m idi «* hydrochloride 



mmmz 

ex^ud with ethyl acetat* aad the hydrochloride was 
precipitate with eth&real hydrochloric acid froa the 
organic .Uy<sr, 

110 «C (decamp. >. 

2 „ [4^r.hoxy - 2 - < ^chloropnspoxy ) »ph*xy i j *1H- imi daso 
C»,S-l>^rl*i^ hyarschlttride 

2.5 g of 2»hydzoyv~*^thwy-%*tiz<»yl anil Ids, 5 ml 
of i^efeXdro^3^br»8^>^r6>|iat^ j, 1,12 g of potassium serfc.- 
butoxi4* 8t«} £'0 ml of disjefe%lf«?rsja£side w&ra haated for 
2 ho«*s at 13D*C. Subsaqyasfcly the mixture was swpexsfced 
i« vaoiso* water m& &d<M &«4 the- safeure suction 
filters^* 
M.p»i a? to §0*C, 

.;^l£«S^^ 

£ra$>arad atwilegously to Exasspla 1 7b fro» fc*»tih»xj>. 


* 31 ~ 


pyridine 
&„p„; 198 a C, 

l»>5-b]^rldfa^___ — . 

0.5 g of 2-i««Bwthosey-2-< 5-chloroproxy >~phes^X ]~IH- 
lmid«s5<»[4,S-b3-pyridlT» hydrochloride w«« relaxed for 
4% hours in 5 ml of saorpholine , Sfet®« w thsn added, 
th prscipit&t was s srs filtered and reerystallizftd 

K.p.s 108 to 110*0, 

2 - [A-Methoxy~2~ ( 2- < 4«phe»y 1 - 1 -piperaeiny 1 ) -fethoay) - 

^^lazM^M^^ l> r s-b3prridii^_, _ — 

Prepared frotss 1,7 g of 2- [4~meth©sjy-2~ ( 2~chl»ro~ 
ethoxy)-phsu.yl3»lK»itsida3ES>[4 s> 5-fe]pyridisje and 3,2 g of 1- 
phe«ylt>ipera«ln« by boiling for a hours iw etfctmol. 
K.$,s 164 to 165»C (fro® isopvapanol) 
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saturated diawstSylamiw solus u \. *t ^ h«at*d 

£or 8 hoars its a closed vessel &t 100 »C. Subsequently 
the mixture was evaporated Ixi vacuo a: 
rros& Isopropanol » 
K*p,s 209 - 210*0 


ylj-lH« 


iffitdwo-U ,5-blpyrldliMi dlhydrochlotid*,,,, 
1,64 g of 4~«iafctoxy~2~{3 


e dissolved in a siijstur® oS 17 ml 
of glacial actetla *&id and 3 si of acetic ar&ydride* I »I 
of dimethyl sulfate was added and th* sAxtur* was heafced 
ok tht staass bath for 1 te, Subsequently , the mixta** 
The crude S-^thyl«4-mstiw»qr 
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of 2 ^"dia^xaopy rid:; n* was added atsd ral-m-re was 
ours at 160 S C 

was poured into SO ml of watw , 5 ml of concentrated 

Rthyl acetate. The ethyl acetate layers wmk - j >rac« t, 
the residue was dissolved in ethanol , 

"acid was added *md it was again evaporated. The residu* 
crystallized after trituration with toluene and s mall 
<piantity of ethanoi . The product was suction f ilxsred 

M.p.s of tfc« dihjrdreehXoride hydrate 228 to 233 a C 
Cdeeomp.}. 

2- (2 »4~Dimetfeoxy-'phexiyl)-3-«»ethyl*'3H«ijai<3a«oi4»S-b3 


in 10 ml of phosphorus oxycMorid*. Subsequent ly „ the 


~ 34 ~ 


mmmrn 

radjsfcvre was poured into vafcar, tMmcr&lissed with 
After sivsporati^., the S-s&eshy I ' « < 2 -chief so- 3- 

heated v. ox 4 hours at ISO to X90*C* The asixtur* was 

(silica gel, elxtent CBClj* MeOS - 19 f 1). 
M<p. of the hydrochlorides to 197 a C 


J- (2 9 4~Difisst1 
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After of ;:hs aqueous iay&r« th« v n 

was as.:aio axtrs-ctea vich ethyl sceiafe, The :s?> t S ii 

was recxystalliaed from r&ethanol. 
M.p, s 176 to 178»C. 
Exam ple 26 

2 ~ { 2 , 4-Mt?®tho)^v.phe»yl) «lH*iijddaw[4 ,5-b}pyridin« 

_ _ 

2,2 g of 2 ,3-diami«©pyridiBe » 6,8 g of the inlde 
chloride of 2 ,4~ditfcethoxy~beBSSQyl morpholid* aad 12 si of 
triettylamine vara hutted for % hour sat L20*C la 10 nl of 
dict%le»eglyc»l dimethyl ether. Mtsr cooling, water 
was added * th« reaction mixtux* was extracted with chloro- 
fona atid the chloroform layer was extracted with 2» 
aodiusn hydroxide solution. Tha yellow hydrochloride 
which pr&cioifcated frora the acidic solution «as concerted 
into the base with «K^a« and ws purified by colxmm 

Pictography, The hydrochloride was again precipitated 
from acetone with ethereal hydrochloric, acid. 
M»p,% 237 to 238 8 €. 


1 g of 2,3- 


Example 26, 


yields 54,1 S {91 % ».f theory), js.p.s 80 to S&*C. 


*i«Ms 64,4 g (8S $ of tfceoxy), *S2 to ?84»C V 

8»? 8 of 2>$-diBWiw*i!STidl»» w»r» heated f»y 3 h*»rs at i20 s C 
is TO usX of glywl, After «eoli«g, wat«r was add^, the idx- 
«ut» «s atad* al&aXi** vltb smmd* and «attiaet«d with chlwo- 

.;v ^s-; hi^rochioi-ir .ics.fi w&.s added. i : h<; pre o ipi^.ued product 


M.p.i 233 to 834°C. 


10 1,1 \ '4 



hv a*alogo«s ^ example S§ from S-{2-meth»xy<-e-rfi<sjiy}-~this5- 

M.p,t 170 to 172*C. 


It. p.: 243 to 245 V 
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H*p.: 270 to 2?2°e . 


c-.O uU _ 

bencoic acid-^KM^^iMtwrothoiodids (a.p.i 1$0 to X8l v C} &nd 2*3- 

H.p.i 190 to 1S« 0 C (detossp,), 

H.jp. of the ftree b8s«i 292 to 293°C. 

oo * o - > fro* 8,4-dii»^»w^-th;o-V>vv.io 

a«idk3a«w#*olide«.!6rtfeo4.od*fte 138 to 340°C (d»cemp.)> a»d *>3- 

l.i;s.:s.;-i o^ r; sir.! 


~ ifO - 


Hvp.t 260 to 261 'C. 


O " o „ „....™ 


£ ; ?l?.?:i±; 
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2S3 to 2SS°C- 

ildlHdKi*^^ v-i;7i.-vr.^iifV-:--iiv.^ V:.; ,id<; 

»ei4HBO!r|4solMe-asetfeoiodi<ie (ss.p.s i$2 to XS4°C) «nd 2,3-di«8d»o~ 
X.p.t 228 to 230V 

S.-{S-.M«vh: x/..^..-.--ho.\> ?y/:.> v-y./-.^ ' ■■ ' 

r i i ) .r.yMz 

f > 5 s s J; to . •• • \\- i =s 4 f:tfc«s> ?.;>; i 

n.p.t £24 to S25*C {ivm «athaa«I> 

.?:yi^i±d:£?:Hyv:£yi-:^ yyyiy:H^:.vi'iS£M° 

s add 

Mop,; 224 to 22<j\;> 


111(11.55 




>Kp.: ^37 to 239°C, 
J__.e _44 

„ _ \ • ^ ^ . ■ O \ ^ ' ^ ~ i- X 1 ^ ' -; * » . - , , v > , ' 



prepared avxCsoeoiu; t» sxajsplc 38 frcs; 2- (;^hyar;>xy-prepox\M"4"' 
r>\ i'vSsilst siat&ying) 


iT«r '-y - 1 xrxxlo;;oxi, ex:Asxx- « 28 .Pros; 2~(2..;; : e:;;;oXv-~-;ihox;y)~4--::i^tiiOKy ■• 
.191 tc 193 V 

■ ' ■ ............. „ „ 


12 at: Z,4--dihy&?a*y~h:i^;lax:h?a? s.s-A ; ) t 6 >; of pst 

bst8Xi«» * o s >«.b « 5 N o i >s B >:?.a.l 

ii' S ;sf ;is;;:hy:i.KC: o^ptA?r%lr;h'i.cvi<.U wr«s &dd.od &osi 


iVj-sa, tho ;i.««eci5.ij: aV^Yii-.i; iKfioUe-s; v;;.« i. di'ist ■':-.! , ac.v.'i if «.*k< 
oxtr^rofx v.'i.r:i; rfUoro i o Tbi: organic phase »•«.« dried sjxi eea- 
pooas.ed. The rt-si^u-r was.- peo\U.fed s;p coXosso. cVii o:i;a i o r;;.»;;y 
ivi.Ues ssii } . the vrii ?.h«s obtained va-s profsessswS d ;.;-e-. ; l ?. 

a<: *-U ••>::•■>:. v'i :%-,ip- O-.^ V ^ > r 7^ roxy.-d- 'V; ■< kieivyd* 

v v ■> v <3 -> $ potass 


Jmu-, tii< - t 5 esff\ j. th e dwe. 

•• * «p is vs;tf:r/' chloroform as* 2r: sfsdius; hydrsx ids :>f>loto.;rr. 

was; ::d(V-d . Toe chloroform layer was • • wusiwd with ss.ter s 

Prepared * o ,o to easspie 2& * - " "e " ^ e o y \ \ ' 


S s 4- g of V(2.--se'riypI:«erespeo-^ scidU 


for 1 1/2- bwix-s up to 120°C. the s«.x<.-.«-»-; sax diluted with va>:< 
««& extracted with chl - -> * > 

sras added t« the orgawie layer .and the ysllev; - a^t&ts was 


n.p.i 19? to 1S9°C methanol} 


e- ? vi' i&s 

effected by dissolve of the base in wjetoiw 


hydrochloride wax 


M.p.s 195 to 196°c. 


ulceus to txtrepit: 4* fr«K .i-(3-;i 


, L „ UJto ^.- w , t 

(<3 c ; >) > 

= ? .\..ix 

:v-/:n-(:--;<o-^.v ipxx^tlxxvv}-- r-v-.p^ :vv;/-. PP \::dt:: >;■■■}>■ ■■ 

..„™...™«.»„„«„™™ ; .><„„„.„.>...,.,„v„.™ 

K,p.; 204 ts> iiOo^P (decoisp*), 

(i-xVnylan:i-;X4X.:, ::t:x:x> }~4 xwtjxxxy $hm\?']iJ-~M~tm£zx<i/% > &lp~ 


»stPexj--thA«-x^x;xPx &cUWxrpdoix:k -srx; :i s ^~di3i-o-xiopyrs.;H:v: 


-A- (>xe-;«v;.pxrcx; t^^^ P : P.4:xx-- 
bi:::Mx>:xv:x-vx5d:x!lC^ - ~~ - 

V. TX - Si X \» V * 

■ r^sx-x PfcLo-4xxxwU' suv.Pd.~sw r pholids i> ,3-xlv zxtinuw? . 


i04i n 

2«;/^-(3~FU;yi«cr«;:pl^ 

4-.*^: I-.-. h ■ • v..>.l;: asid--;; :x phsjli.de ,-. id 2 ^.di;ft:;;.«opyrid.« ; <; , 
jH.p.i 18? t© ls/c 



J s i''< ; rp;ii-e;i K.y.<.=:';-Ki5 tc- ft pi ft i'r fti:: , ;\\,4-"" i tdoxy -■ th io-bi : s-.«oic 

ivU'V.;.:;,i 4::.: L;^- ;:OAo.;;...ft:- (sUy.Y ItJ tC i ,y "\ ) and S., ( 3~ftli^:d f ; <>- 

'£%.-p.i 2.;.*. ■■ ■:■ Z'i'f'c (fie^ftsvf,) , 

;-.-(::.-.i.ns.;-:ft-\y •; s ^ N y rid hit 

hydrochlori de „ „. 

?j--ipsr-sci ;;■!;!'; to ftx^yrift. £3 ;*ro;,-. 5. --ftfttkoxy- '> , :|-->>«- vhy'i. e;"ft-o i o.*y~ 

thisy-i r;.^.i< aftid-Korpijoi ido-Lseth^Lftdidw iv:,;;,; 109 to ft: id 
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;.-i-:-:v.-rh yi. -.fLUte arid 2 , 3-d:i ^irv^yridlvia . 


•> N ^o frcssa S 


K.p.t 302 to 305*0- 


Wopa^i analogous to wanple S.o froa a-netboxyw^mthyl-thic^bensftic 


M.p.i 256*C (dscsap.). 

SEasei£J9 



2*sss8&M. 


}± r : :; j.::...:;.:: 


tmtmz 



tmmm 


16,5 g of 2~&i: 
<md 7.1 g of. 2,3-dlaiaS 
intimately mixed «ssd : 
added drajwise whilst 


with. i« 
Xk&llrae with 


. extract^ with < 


, the 

for 3 hours, the e*c«ss of 
removed and the residue was 

The solution, which had been 
was ejetiv^ v ■> , x lorofowa 
;r«est«d with 2^ hydrochloric 
!as «ad« alkaline with aanoniA 
ss. The chloroform solution 


±mwoz 

*r«s treated with charcoal/ ton&i 1 s filtered a»d 

■y 5 " Shi? 

light ysllow t:.»k)Tifd ' \ , - , - - ^sss ^ - •> v: ; ;:b 

ethsr&al hydrochloric acid. 
M*p,i U9 to Wt*e* 


2~a»thy : lmercaj»t»-X ,3~ditM&Xa»iU!a»i»et!h3?I sulfate wire 
stlrrsd in 600 ml of gla&i&l acsfci* seid £vt 4 hours at 
?0*C bath =: S :^<s:;:;.U.«^. Sah;5«q«am:. Sy » * vol vent ^ 

s; «txsrc of 

cblo'fxvfcn-ii and wat«r $m4 sx> c-xcess of potassium iodide 
solution added to the sqwcou.s layer s whare&y th« 
pfofet o' as < o cxgrgtsiis.. 

x . w-^tssd far 


Al, 


104150** 

10 tttimxzss lv 40 tni of glycol »K 200°C. Art«r cooling 
the mixture was ext.ract.ad srf th ether <xx;d then with 
shlorofott! ^. >rofora la; e* with 2H 

hydrochloric acid arw* the precipitated yellow hydrochloride 
wis auction filtered and recryetaX Used froet glycol. 
W.p.x 278 to 230*0 

hydrtythiori.dfc 

33.6g of phloroglticiool-trifflefcJjy 1 ether and 105 * 
of 2~mar;bylmrc»pto-l »3«*difchiola»inBii~««*thyX «ttJf«t« were 
hold at ?5*C for 6 hours in 200 »1 of glacial acetic gold 
and the crystals which precipitated after standing over- 
night wets suction filtered, dissolved in water and th« 
iodida thsrsof was precipitated with potassitssi iodide 
solution, 

M>p>s 153 to iS4°C. 


53 


104150^ 


b) 2~<2 s 4 s i 


4 g of 2-<2.-». 

iodides., 2.2 g o.S: 2 3~d:Um* aopyridine and S $ »f l&ad acetate 
wre heated i:or 10 minutes in 75 mi of glycol. Subse.- 
the prscipitafcsd lead salt ws filtered off, the 
ts diluted with Mfcssr md the precipitated 
i suction filtered. After dissolving in 
;olic hydrochloric scid, the product ws purified by 
passage through a silica gel toltam (eXuentJ chloroforms 

n.p.t 241 to 244 W C (from athanoi) 


■I)-lfrl B l < te»£4 f 5-b3 W T3UltT» 



si- 


jBrarochloetdo 



22, S g of 3<*diawtl)ylandsto««msQl« , 43.2 g ©f 2~ 
m®thylss®re^t«-l 3-difcM©l«miis&~sa«fcb.yl sulfats „ 150 sal of 
glacial «*&8fcic. said *»d 22.5 ml of pyridine ware refiuxed 
for % tor. After cooling , the raiicture «a$ poured into 


$m aqueous pofcMsiun iedid© solution, the preeipife«fc©4 
$s?od«c.fc «s suction filtered a&d dried. 


i 


Fre^arfcd analogously to Example 42 £rom 2-<2~8iai 
4»diB!«thyl^ino«phsnyl)»l ,3-dithiolanSvaR«iod*fe and 2 



[4,$-blpyriai«* »» dissolved i» 20 ail of glacial acetic 
acid and 0,64 g of 30% bydro««a jwooxid* <Ji»«olv«d in 5 ml 
of glacial acetic acid were added <Srop»i»e. After 



pve&tzt was «wctloa filfcferfed «ad dried.- By addition of 
oth«re&l hydrochloric sscid to a fsftthanolic solution of th* 
product the colorUe* hydrochloride was obtained. 
M.p.J 205 to 210*C. 


5^ 


mm 

J ~i£££:£££££^ ;■ H:££!V da .•• c> 1 4 i.^Jl^X^.'5:Lv. 

£i^£££.£ : ; £.£ A 

>x o: 3 > v 0 ml © 


glacial acetic acid, Aff:<;r evsptjr&tioii &n4 k . . 

with p!itrs>lsn.;;Ts ether, thu desired prrcihici. c.ws:csn.i«fi, 

Kvp, s 259 to 262*C (rrom isopropsmoi} 



s ■■ ! £™L£l££^ 
l£\*£::£dEl££k££^ 


- 5T - 



miMm. „ _ _ 


Freparad a»aio«oa*Xy to Example 75b from 2-i2-L2« 

[4,5-b]pyridine hydrochloride 
M.p.t 132 to m*C 

|4»5-b3pyr i.di3«_ 

prepared jEm&Xogousljr to Exassple 7Sb frosa 2-[2«(3- 
«thy ,lr>;&rc s s pt: c -p swpsssy) -A-matboxy-phenyl ]~ IH-imldaao [4 , 5-b J 
pyridjr:?. hydrochloride, 
H.p.s 126 to 12? B C. 

- 59 - 


m 


10415055 
.. , S ! '. : 

i«ida»o[4,5-b3-pyri«rim were dissolved in 100 at! of chloro- 
form &nd a solution of 2.96 g of 3~chl oro~psrb«««iaic acid 
i« 600 ml of chloroform ««s dropped fcn afc ~i5 to ~20«C 
during 5 hours. Subsequently , t 


9x1). By addition of ethereal hydrochloric acid to a 
nsetha»oUc solution cf the base the yellow hydrochloride 


M»p» ? 154 to iSS'C. 


74 frosa 2«{2*r 
4^fchy^ese«pto»phe»yl)-lH-itaidessor.4^-hjpyridine 

Up.* 240 to Zta»G. 


1041 

2,<?->tethoxy->. - S 

Prepared ;maIogous;ly to Example Sf) fro"> :• -• ( V: •• 
asethexy - 4- « t hylass rcapto- ph*»; y I }-lK-i^JaKoL4,2-b3pyrridiiia 
U.p.i 111 to 123*C 


Prepsr&d aD-alagaualo fc< " -iV< ©0 r'rot 2 \ ■ 


; 4 ;rv:/ and ats. equina Uv quantity »£ 3»chioro« 


K.p.« 190 to 191*6, 

,0. -J.'- 


1O41S02 

£4 ? 3-b] pyrldla* hydrochloride 

Prepared analogously to Example 75b froa 2-[2-(2- 

pyridiias hydrochloride . 

M,p, i m to in*C ($x<m acet<me/*th»r>. 


X^Vbl pyrldire hydrochloride 

tt*ly to. Exawple ?Sb from 2-[2-(2- 
y)-4^hlor»-^h«Byll-lH-i«id««otA , 
pyridine hydrochloride. 

M»p.5 221 to 222°C <£son; acatcnt«/*tl»r). 


,~<2- 

[4 s 5»bjpyridi«e hydrochloride, 
M.p.s 204 to 20S*C, 


mmmm 


U s 5-b ]pyridi«ft hydrochloride. 


. . : V V. r . ^ttHt. hydrochloride, 
H.p, t 179 set 1SQ«C« 


mfehoKsr»4 spts eg ^phenyl j-lH-i&iito 

. , v h \ PV r l d it«s hydrochloride 

>Lp,s is? to iee*c. 


m. s 

Prepared 


SOumpU 80 from 2~{2 
•3}-lH- ioddaso [4 , 5-b jpy si din« 


hydrochloride, 
K.p.j 211 to 212 »C. 


M.p.j 240 to 241*0, 


74 £x<m 2~<2« 
mrl ) - IH-istid&se [4 , 5«t0pyr£dl«fi 


1 § of 2»(2,4-dissseth©s^»gh««^l}»lH~i^ldaso[4»S»b] 
pyridine and 1 . 35 a of 3«chlor«p6rbe»aoic acid were 
•fcirred for 15 hours at 60*C in 15 ml of glacial acetic, 
acid, SubsequascXy, the sdxtwr* was r*cry*t*Ui*e<l from 


if 


2N ac^fci* acid by addition s>£ charcoal > The further 
purification whs eHV-ted by boiling with sceton*. 
M.p.t 266 t« 26? »C. 


3,6 g of atftthyj iodide add** dropwisfe to a 

solution of 3.5 g of 2-^(2 s 4^teH^o^p^yl)»m~itsId»«o 
t4,5~b]pyridine hydrocMLM&fe sai 2? g of potassium *«rt<- 
fo?.5tftxidii in 40 ml of diffi«thyi£orssa^ida The saiKturs ^as 
stirred for 2 hour* At soom totsporature and than 
sy«po«»t«d» The xssite wfcr dissolved in eMwef ©rsis/ 
»&fc*r, ths orsanio layer mss mp&mt&d , driad m& evsp«rai 
The product was p«.ri;:s.«cs by cab.s«5rs ch 


M,p, s 196 to l^C. 


hydrochloride 

analogously to Example 94 £va& 2-{2- 
hydrox5r-plm«yl)-lH-isBlda:so[4»5-bjpyridi^ and caethyl iodic!®, 
M^.s 215 so 2^ <; G, 


2~(2~Bv3r»*y"4^^ 

jrl)- 



§4 1 ; :e asii L> - ( 2* 
d hasthoxy •■ phetsy I } - IH~ 1 mi daae [ 4 > S~b ]py c Id Lae and 2~ 
v i v. \ chloride at * * t 


alogsmsly fco S&essple 94 fron 2~(2 S 4- 
4im*h?lM$xiim«0zl bromidfc at 70°C. 


H.p. . U° t: C <d 


homssoyi mes^haMos and 3«a 
M.p, of the hydrochloric? 218 to 2>l$«G. 


A50J2 

prepared analogously to m.ampla 10 ilrvm 2~ 
j»etb*»»y-4-hyaro>y-bj!fn*oyI aoifphollds. sad 2,1 
pyridine, 

M,p* of the hydrochlorides 230 to 


Prepared saMogoys) to Example 0 frota 2~*tbox3?- 
ftp. of th* hydrccliloxidss 198 tP l#9«C '<4ti6Mp.)« 


l%sp>arfc<3 smlogously to Example 21 from 
2- < 3^lorp~propoxy>~ph®^l]»2B- laid* sx - ; -b : pyrWtn* *ftd 


as 


mmmm 

>5,p, of the hy«fvi-:*il:.n-id«; 3 s? tv 338°0 {de>::«Kp,}, 

f"r«par<:o :■.:■,■":.»!';■*:■■■':■> vo 'Rxtm&.a s. > r; : -s 4~X':::s«ro- 

3S,-p* of -tfeft hydroiiaori.o'ev 235 to 2.36% C.<J*se«jaj>. j: 

s > * o 3 Ovo \ ^ 

i>f Z <i-X:y:-+ } •,>;.:.;:..:. «cro Ortiuxod iOT .5 4 lsO;< 

■j.r> SO * of pbi.s^hi-ins:; kxyohlf^i^ . - -3 :.;^x3:L\;x 


off the excess ho;o >o > :■. due < 

boiled for 4S issittutes wish 2N hydrochloric acid, 
neutralised, with asaeonta a«d ths sreclpi sated product 
gs eroBt issaarop&ssoX, 

H.p.i 201 X, 


IS; 


1CI41SCI2 
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N~ ( 4~«s*tfc0-:sy~p]heny !>-»* - C2-fthl6*o-3-«rridy 1) - 2 , 4- 
M<p<s 16.3 ^C. 

2- ( 2 » 4-M«tW)sy-phByl)- 3- (3 ^4-4^tho>y-sh«ft> 

(3 , .4"<ii.methoxy-ph*nyI) ~*?*~{2-chi©iR3>- 3-pyridyt) - 2 » &~ 
t I.90"C, 



i 183. *C. 

Mi*±M£- ^ ^0^1 

m 

m 


Pi N v v gO-.SS 

N-( J-iaorphoaino- * s< s ^ s « v -\ . i I) 
M,p<c 207 *C. 

mm** M 

1 g si 2,6"din?«thoxy~b&n^oIc acid s«d 5. S g ;>i 
i-ii:«=.;^pvri:i::u: v«;r«< r«tkixsd for 3 twwsrs W; J 50 ml 
of phosphorus oxyehlorids* O ^ * , th& £xe.®s§ of 
ptesphowss oxyAl^ride was distilled off arid fch* 
residue was oar & fully decomposed with ics-w&tssr. Ths. 

thx«g tiss^s with ch ioTofoxmv Tho chioroform layer was 
dried ov&r xaagaesitwi su.Ifa.ts-, filtassd and £h&. solvent 

WS MS?.i! T * 5 \ •> n v > 3 v 

- ^ -■■< -o , , c s.cid* su:bs«>qu«mily 

\,n suet filtered a^J v^iOsd with 
ti«pi.t 2 SO to aS4°C, 


10 iisok: 


p ropoxj -4- e th> * her* y 1 a« s ph< Ll<k 
M.p.j 221 to 223*C. (decoap.).. 



-thiofoein?»yt »orphoUde \-:.-± msthyl iodide in fsetharsol) 


150 vr:i of glycol, Af:t«r cooling, the mxfcu 


■■ washed vith v&te 


with chloroform, c'he organic 


M.p.i 190 to 191 *C. 




• 5 . iiv 

// f 

M.p.t 203 to 204*0, 

2- { 2-Bfchoxy- 4»bufcylt3gl 
PES***?*?, hydrochloride 


to Example 


5.9 g of 2~{4^thjflm«xxapto«pheTiyl)-11 
r>»5~b3s>yj?Idte« hydrochloride were dissolved i» 100 tal 
of glacial acetic acid and 2.4 g of 30^ hydrog«» 
peroxide were addsd at 10*0- Subsequent Ly the mixtare 
was stirred for 3 hour*, and fchen left to stand over- 
v i i Ertgsra » md fox 10 hours at laboratory 

s sssade alkaline with « 



"A! 


suctior; ii: .A.r >:. i.. . 


/J 7 

Exss^ie ^ from 2™(2- 



M.j>.« 189 to 190 *C. 

•D-lB-iaidaTO[4, 5-b3pyridia» 


K.|>. v l&fe to IS?*C. 


ffl 


sly fco Exasspl* >v . < 

yl)~ 1H- isBida so f 4 » S- b] « 
pyridine hydrochloride . 
H.p,i 182 to 163 e C« 

■atmpl* 1$3?fvtm 2»<?.» 


M.p*» 182 to 1S3*C (4eeorap.). 
Example Mi 
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hydrochloride, 

6,.93 g of: 2~(4~sii«thyl^ercspti>-phe?syl)~lH» 
f i rtazo A, VhlpyrUS v s « h y Srochforide *«e dissolved 
i« 100 ml of glacial. acetic acid> 8.5 g of 30% hydrogen 
peroxide were added and th« mixtuse was leffc standing 
for 4 days at room temperature. After purification 
by passaga through a silica gel column, the reside 
was dissolved in acetone and the hydrochloride was 
precipitated with Mthanolic hydrochloric acid.. 
M.p.s 286°C, 
BicwpU *i£ 



ovajnaifcht and was then heated for I hour at 90*0. 
After cooling, the mixture was diluted with water, 

i with chiorotonis 
I after drying. The 

residue was purified by calxmn < 
M,n.s 20? to 208 (itov, acetone). 

m 


1041; : 

Example H£» 

analogously to Example * * " 2-5*2- 

•i>~ m-isjid&^C 4» 

M.p.i 219 to 220°C, 


a) ; 

14 g of g^thoxy-^Ca-bjrd-s^ethosQf)-^^! 
ssssrphoiid© «wm reilxxxed for X% hmsTj? with 7.1 * of 
2,3-di*ffiteopyrtdte& in 100 sal of i 


Th* greatly cry stall! sing precipitate was • 


m 


filtered and washed with acetones, 
M.p. t 2feo to (decontp.), 

b) 2 g of 2-[2«m«thoxy-4-(2-chloro e tbo^>-ph«n3rl- 

IB-hsids^of pytidios: hydrochloride were rsestod 

in a closed vessel for 12 hours at 120«C with 3 g a£ 
in 100 ml of ethanol. After ev«por«ti« 
iclue was purified by column ©hrowatograsfcy. 


Prepared analogously to Example 140 from 2~[2~ 
>~ < 3-cMcrropropoxy ) -ohstsy I]- Hi- inlda«i[ 4 , 5~ b } - 
hydrichiori 
M.p.« 233 to 242«C. 

i , .-. : 


gf 


ICi 11502 

iff 

atethoacy- 4- ( 5- chlowpropoxy) -pheny I ]- IH- imidaso{ 4,5-b)- 
M.p.j 222 to 224*0, 

Prepared analogously to Example 1*1 from 2-[2- 

Ik , 5~b]pyridi»« hydrochloride . 
M.p,t 225 to 226«C (decorap-.)* 

Example 4H f«<m 2»[2~ 
K 3-chloro-prepejgr >- J ib« v l]-lH-laildajBoC4 > 5-b> 
py *l<*ln« hydrochloride . 
M.p.s 1S7 to 200°C. 




II :. ®£ 



t«x« oS SO ml of gl&eial sect e &< i iwi S.3 «sl 


reci ;.x««p;0:a;:e ><sts suction aics^d o , On 
»s* p^«?«f ms ws*d without; further jpurLfica&len. 


purified by co *^ , asd ths -oob -oriel* 

was precipitated from acstone wSfcfe ether/hydrochloride 


M-p-s 20? to 209°C (d 



M..p.. j to 282«c. 


mi sole. 

M.p.t 218 to 222*G. 


fV7 
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m 

Prepared analogously to Exa^pia -Hr£ room 
3» { .ij-propy i » pipanislo-- 1- y I ) - ooi so ie .. 

^ — . lv to Example from 3~<A 


M.p.t 269 to 2?1 3 C. 
/VI 


: ■ < 2^fcW~4>(^«t^l> P i g *r^i a .l>yl).r:i>Wl]TtH r ,,,, 



Prapa Bxas&plo £w»a 3-<4 

M.p.i 21? to 219 *C. 


10 

iSt 

2 -Qffathoxy- 2- < 2-aorpho 1 L.l" 1 » 

Prepared from 6.3 e, ?>f 2- [<v^ 8 S:bo -;-chloro~ 
sth05^)-phenyX}-lB~lmldsEo[4 s 5~b]pyridiB« by relaxing 
for 3 hours la 60 ml ©£ ssorpholins , distilling off 
t v \ - - c oiisse i*i vacuo m recasts HUlng 

b. ■. ■> < -~.M\ S tVt v ^ 5. ;SOpropf8XiCsl.« 

1^l1-lH-i«idB a o[4,5-b3pyrldfa» 

10 g of 4- aetfencj -2-<3-ch > >prop sy)~phe»yl]~ 
1B~ iw±daai«>[ 4 f 5~b]py ridine , 10,2 g of l-pho^yl-plperasisje 
axid 5 g of p&t&&&±vm carbonate re£lux«d fox- 8 

hours to 100 ml of. ethanol. Aster distilling off the 
«thaaol in vacuo, the wixtara was recrysfc&Xiiaed from 
sfchaool/wate* 3 si, 
K.p.i 162 fco 163 ?C. 

IH~l*dd* g <>l> f 5-b)yridtea dlhydrochiorid* 


^epsred by heating 1.71 g of 2r{4*raetheagr- 

Th& vv •> s ■. - 

with taefchanolic hydrochloric acid, \, 

ttm is yprop < i 

Frspared from 3.2 g of 2-t4~^thoxy-2w(3« 
ehisropyap^)^^^ *me! 
2,7 g of K^thy:i-2~t>h^l--e{%lassi^/by Ksatiag for 
& htmra i» ethaaaol at. !20»€ to a closed v««»«l. The 
dihy'^rocnior.5.d« was preei|>itst«sd with .ethereal hydrof.hloxic 
acid from as ethyl acetate soltifeimx oi ths'h&ae* jBJ*i£.i*d 

M.p.i 212 to 215*C. 


1041502 



i wish ethereal, hydrochloric acid. 


[ hoxy-2~ ( .VthlotaorphollBO~propoxy)-i>he«yl1- 1H- 

Prepared analogously to Ex»qpl« *Se- £ron 2-[4- 

pyridine and thi^sphellsws by heating £ar 30 h»wrs, 
airificatloa w»« by pr*ci*itati«m of the naieate from 


the iratleAte wi>V N Mnucmta. 
^ N R*» IP* 


•thwcsO - plwmy I )~1 H - i*ida«ftt**3~bto*4**M and 2.0 g 

of: \ x N WAS I v 


1041502 

«tha;vxi . After purification by coiusss chromatography- 
aver silica gel, the product vas recrystall.izad from 
water, 

M.pvS 136 to m -c. 




rrsparesd analogously to Exatsspls from 2-[4~ 
236 to 238*0. 
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H.p. ; 240 to 242*C. 

of 2 t 3"dismluo^ridine wsr* malted and heated £cr 10 
sill-sites at .18(5 : C.. Mctcy«talliss&ti<*i from artsy 1 acetate, 
W.p.t 262 to 263«C. 

0.17 g of 2-(2-i^roxy-A-«*thi>)!y-ph«sjrl)-3- 
(2<T>h^l-ethyl)-3H^i»idaMt*»5-b]pyrlditus ! wars 
diasolved In ? sal of di®ethylfo;nBagiid&. The tssixturs 
MM'ililind for 5 states with 0.02 § of sodium hydride 
(80% suspension 1» oil) and reacted with 0.0? $ of awthyl 
iodide u«der i^s-coeliag. After 4 hoars , trafcer sb 
added to the actios mixture . !h« precipitated product 
in ethyl acetate, and the organic layer 


m 


vly to I 

di»e.fchoxy~b««2oic acid- the fcySroebloride was 
p^cipltated from feth&r.. 


Prepared a««J«gc>^ > ,\ ^ 4 f» f 

< da > *Uh hjfdrog 
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peroxide in glacial acetic acid at r< 
the purification was effected by co.li 
on silica vita ehlcm 
M*p*s 190 to 132*0. 


W&p&vmd from 2~{2»£1uoto~5' 
lH-inidaxet A, 5-blwridlna aceor 
*t 40 ■•C. 


Mi 



b«nx«Rid« and 2.04 § of : 
s»£tax*d for 2 tou« In 85 ad of j 

«Si$tilii»g off the excess of i 

8 poured w&tfe*. Ike solution <s 


..»a\ 


9^ 



5.2 g of N«(2»chioro-3~pyridyl)»K 4 »(3»ssorp^li^ 
- 3 »4-dissfet!MWy«b«tMsamidine and 1.5 g of sodiim 
(80% suspension ,t» oil) were heated ia 100 ml 


: with 


|4^b]py»idtoe t , _ 

Prepared analogously to Example 430. £r«Mi(N-C2-ehl«TO- 

H,p,; 218'C. 

Prepared ajwlogwjsiy to Emnpl* *W?tr«!» *><2- 


f3 


H.p.i lev <.... 

r7o 


fm<&ttx** analogously fce Example *?«.'fj?*a S-<2~ 
&M©»-3^^id5rl) «N -* - < 2-aorpholl»o-*thyl) - 


H.p.s 149°C. 


F*«^asrsd atj&logously to KxanpU ««• N~(2> 
*M©s©«3.pyrid5rl>«* »«C3«< A-««t*jrl«-pJ**xadt!i- 1-yl) -propyl}-. 


K,p,s 225«C. 


Ml 


Prepared aasl^-ioysiy to i- ; s-ay.l<5 i &7 X'ress; 





Prepared analogously to Exasa^ls 
metbyX«pip«rasi«- l-y 1}- 1-3 
H.p.s 23? to 23B°C. 


TabW containing 100 , ftg ,of ,Ml 



100>0 sag 
55>.0 mg 

175,0 sag 
1.5 ssa 

i» th« circulating *is? 
drier at S0*C. 



1 coated tablet ccr« contains; 
Active irsgredietst 50.0 mg 

cucu starch, dried 20.0 sng 

2 .0 mg 
7.0 eg 
1<0 sag 



mixed and to fo-o» c.aoted fcablsjt C3«s, 

Wfeighfc of cores 80 

Punchx 6 ««, arched (3 am) 

The finished cores were covered wish « coat 
c.»» i tlog sssontiai.^ >i nogs; and sss J 

m&nn&r* Ths finished co&fced tablets polished with 


99 


Weight of tha caat&d tablet; 120 ;»g 

l±llSMM^^ Sfeiffi S 
1 suppository contain* * 

Active ingredient ?5,0 x«g 


suppository ®ss £«»g. Wlt*psoi 


1 ?00 . 0 »g 

! ^ of preparative 

as suppository mass was melts** At 5S«e fch* 
tulv^elsed ijSg*edt«at was hoB»#«aea*$% dlsp&xssS 

i« the nwlfc-* The suppository s»*s was cooled to 35"C 
and poured into pre-coolsd *m&l4&* 
Weight of suppository; U7 g 


-Jl .Jth^Ml* 


Active logrecii^s -M « 

sorbitol 250 -0 « 

distilled water ad 5,0 s 

7 ra^/kf-r^fk 


dxssolv&d in distilled w&tsr. Tin; solution vas r;-.ade 
up to the givim voiumn nml ftlt&rvd sterile, 
id Hirsg; into a«vpoui«;o of S «d •:: :sza c. :.y 

:Pp..Pp.o.P?.P^ 

PidiPPiillM^ 


Active ing.rfiiM.s-n?; 

5 

0 


as thy 1. j>-U, - 

S 

035 



0 

015 


anises oil 


OS 


o;oro..ho 1 


OS 


soditaa saccharine 

i 

0 


■glycerine 

10 

■a 


ethanol 

40 

0 

* 

distilled ad 

a 00 

0 



P%PPPi.d^ 

find 0 
naoSod, ACOive ingredient > giycerirs; -:o:;d -:.■:> di.iioi 


- ~*0S •- 


saccharins were dissolved in wa^r and added. The 
solution was filtered pure. 


Ml 


.los-ovser : hoo ft of v;v- SiOOOro; rorsoo'Lo 


* >ooi ? io.f. or f:.lt;yi.S«l f OT!,? ! group, or aX>;.c 


;^ 5> 5 . 1 > , iiw.v ;0iO : * thios:iO"T-hol'!.;vo, ; :^--o."iky 1 pi jv: .o; : »ir,Ss , 4" OS O v i- 

St. represents « fcydragea or ha'lcges ate* or a hydroxy, aethsosy, 
*" o\ \ ^ ^ \ U «3 ffi«thyim*l£s>s;yl «r»»pj 

S?t re os-ss Sfoovs s hytr<.'a;oo uoox s s-stho>:y &rouv>; or t;oo of the. 


& sxn;j> ^.li^liv sub&ticaeeci bv hidoges Atom by * w ft r wsthexy 

Contain *.\\, I !■ i : A: Iv.-X 3.t08S3J &«d 

S- K represents •* hydrogen a Sen, -a haio^e-n «.tws or a Xov».r -i'l^'.l 
grsfcp <ws.S ths c s ;.ri-e«yos;.d.i.Hg .bvUlaio /i s yb/T>yridi;«;^~oxides a.nd isomers 
there*? ssd ph^aeestically acceptable acid addition salts thereof ? sRith 





tmtmz 


\< v>! si ' H x> K z or S3 group i 


ato^ a» alky! g-owp 


.■• f;«fi-->-:.ltw*:«<* by a halogen ator,: ■-:■;< by cr.fi or two s: hoxy 



hydros Atoisss, R, r^esetit: 


104 .. 


■■ Afsd I -'ire «.«; defined In ; vit>; t. 


-83 

Wheafeia Rj to a d X are m de teed to al< Im \ or * £» ex n 1 teriv&tive 


is* sa acid fe^lidft, ; 


. B ? i»a 1 s v a 0.0, - clala .1 -with a seffipoynd of forssala 


Lap, beasj * - yisalfaqyl 

c g rows c ofsi | 

■yrtat-i «'Soass orally sw^tlt.uted by h&x ogva atos er "by » 



cr i y safest ^ 

& a tow sjr by * fcyds^wcyj slxrsxy, ^kylUrio,, alkyisxi- li«ylj 

v N s ^ a hyds'^gTOi a-tora ux a sstkoxy grov.T>r ;.-r ^ ■. N grsups \ ? ! o 


**«» W h ***&*iX& &om an* re^&enrs a hydv v» or halogen a Vera or 
a Iowa- alkyl group rf. j&y»l©l©gi«aiy cecals add additios salts 
thereof, *h«!«v«r ^spared % th« process «f clsiss » cr by mi sfeieos 

U. i o,* ! as sdjsos is oiv» o vUerete tto ««*£ c»axai»i«« 

grsup is a nltrUs, amide, «s,ldo ester, isri.de- tfcLfcestttr, it&Uo h«Ud» »r 
ssddixre ^- o«p , 

12. A process as claimd i» any of ol«isss 7, 6 or 9 wbersia the 


: is effected at t ax.af.Hss fr<s*a «K» tt> 2$«oo . 

A oi-»>;e;;s ss ciaisffa v. her c'.Uisa 7 or cla.is 

! of fomO*. m « IX'Xa vh«r»i» X re#re»«ats a <* 
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:Uk ;i ps-oijess ias; ci&ijaed la cltvis; 9 wherein * vi>iS5»»:sd of fiirsaisia 

111;,. v.«isrftivs X T'ev>."e;>ev;t.;> ;:hi;.;asi;i* ffi'oisp is rs;-«;t;vi >yith A CK;;E;c?^id of 
fc-s-iSiila lis iifr.fia&i i» o.Uia 9 at t>\^srB.::-s.ires trow 100 u> 5 5>>°C„ 

Il3».*on\' ^fi*'-> Monies ,<••:*> .. eactedv.it.'?!;-; e&pomtd at 
x-i c\ ^ , v- ' v . v ^ 

.iij, \ „n s e ^ « 

^ isomers; ^ <• gesxera.! fsjraula .U At deiifieci i;; iO vht-h 

^ a s s - 



K/v.t~- - v~ , . n >- N s>i o' ' 



i :.TJ • 


is. .a isrovess fisr t>:« pre co.r-v5; t;>& vi' s cowpowac! of the ge^ral 



car as: isssssKi- th»rm( «f the gjauxraX forwk; 



,; : .^< , r fcox roup, t vith * f««cH «*3 ^ivativ* thereof. 
A cc*sso«sv.i «f the ge»«rsl farsralas 


'«4 


■ -thereof of t>»« 


ooatrtUxb* f*«« 3 to 4 c*rtw» *t«w 8***t±*uted L*r * <B*rt*jrl. 
dt«tW-* pi^risHao, a^phalixwi *M.*wfpfc»M.EK> gro«p s 


>s*e«p s % r« present: 
- et&oxy groapj % repcesssves a fcgr&rogea at 


_ , e^tx&le a< 


thereof whenever pr^roa by the process »£ cssis :iv or ^ obvious else 
equiviilsii-st these©-!-. 

21. A process for ths prsparatioa of ca!^>;>-,i??ds af general fsrssula 5 

isaaws xhsy-sof of general forsaala I* as defined in data 10 »Mth cosspri 


«fe«y«ia R t to R 3 «r« as tfefine* ia clsiss 11 and X represents an ap^rapsa 
-i» - co»taiaiag gsteaj* («h«r»ia fc 4 is as de.£ia»S Its cl»*» 10) which is 


shjwawf of general ferula I& &s defixwxi is* claiia 20 which c 
I a caa^outtd of f 


'•-CC 



a ^'ooxy.l, tMocarbftxy I or dithioc&rb 


i, 7 or S whsrsiti a < 


24, A prof;a:;« ;ss f..i »i;r:f?<i t?i ■<■.;■ y of claim 

of fixmiU I or .1;-. contalaiag a reacting 
s«bss>t»ue-»Uy alkylated by reaction with a« 


of forau-a ■: or <a 


26, A process according to claim 1 is Which Rj sad «r» rxethoxy groups 
in *h« aad 4- po»iti«ms «« & 3 > ^ *rf ^ *** hyoVrogo* at«n. 

27. A process accosrdiag £» elais 1 i» «hieh 2-(2 > 4~aisa*tfc»x>^h«ayjQ- 

t yxltfin* or its tyfeochiwrld* are ftspamri by sitheri- 
(XI reacting 2,3-di«sisapy]fiditws with 2 A-iiimthais.yb&moit aeic£ ia phosphorus 
©xythlerid*, tMwyl cfcioriste, pyr.idia*; ox (h) reacting 2,4-dis*tfcffixyIte*H2©3rl 

»; or (d) J 

«htw»s e*yehlari<te; or C*3 s 
ou^w v v o sv n -• o ■-, is pyrWtfi* & 

phesgherus oxyefei«n<*«, or ff) reacting 2,4-di««lH^I»i*«yl(*- 


^cssss o.f claius 2? or by an obvious 


cisim .1 in which * , •& .: 
according to clsis I la «hic>s 2~ (Z-& 


. x x, ^ 


xy X) - :U! i cd d a; a - [ 1 5 - b pyr d h; e 
$ of cUia 30 ov by m obvious 


dais? >. A ix which 


*1 ^ 
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*;.•> hydrocf y.Ub *?hsrjsv«3: prsspas > a p ess ciates n 3 34 c b> as 


ti-yl and , >f. t ? - v ^s* atCBES 

37, pi s s j < s j t< cJtaiss 1 »« k ^ " n , 

2-»eth<«y-4-«ethyi-thic*e»«oic acid-rsc-rphoUrfe and i^-du^inc^m^ and wbe« 
Ths hydrochloride is retired resftsiag t*e bass so obvsiwed «lth hyd«>ges 


r uh« proeoss of s:.SaSn; >? «j b> s 


39. A process, s 


eiai» 1 te which R } U 2-»»tf»cay» 8, 


&ad its hydr^hiot-ide «tom*v*z p*«p«e« fey th® process ef ei&ic 40 or by a* 
obviows •:h<Msicj!i. ss^sxvaUrv?. tharac*". 

s»d R 3 , K. an* R, ar* hydrogen atoms. 

p^OC®SS &C«M t Itt&B 1 IB * ** \ 

^H-. i: ;:.Ui-i^;-Kx-^3pr-;c;:iv.<: saw its hydrechlcsyids s« prepared by reacting 


> - > sda- et odido 


:>■•■■.;- sv;d :-Aors :..h>; hydroduorido .is roq^Lood ro&oti !iy shs bsse so <>'■;%» I : sod 
with hyd 

44. 2-{2-Et.l}.oxy-4-rasthyl-p?i*Tiyi) « ■H-irsidaso [4 ,S»bi pyridine assd iss 
bydrodiiorido whe^'svsr propsr-Ki by shs srocsss of ciais; 4.:; or by && ofcvious 

45. A ;•;:«■.!:;;. according to claim I .in w'bich S., is ^-othoxy, R, is 4~ 
! ! iac \., \, jsd ii. tare hydro gem stesas. 

46. - »thyi- 
piperstxiii-l-yl} -pfeenyl j -l8-i«iii«»o[4 ,5-l»3 -$y*Mi«* and its 'ji)-.>w?oc2>iori<ift 


dido 


pyridine and its dihydrochXorid* whfcR«vw fxsp&x&i by thv process of ciaiss 
46 by s« obvious chemical •qwiv»l«ot thereof. 
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